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ABSTRACT : PURPOSE: To improve defects such as increase in defect density and deterioration in 

surface morphology, by forming a single crystal silicon thin film by a vapor phase growing 
method on a single crystal oxide thin film, which is formed on the entire surface of a single 
crystal sapphire substrate, implanting silicon ions, forming an amorphous silicon region, 
performing solid phase growing by heat treatment, thereafter forming a single crystal 
silicon thin film having a specified thickness by a vapor phase growing method. 

CONSTITUTION: On a single crystal sapphire substrate 1 , a single crystal oxide thin film 
such as a single crystal spinel thin film or stabilized single crystal zirconia thin film is 
formed. The surface undergoes gas etching using H 2 and HCI. Thereafter a single crystal 
silicon thin film 3 is formed by a vapor phase growing method. Then, silicon ions are 
implanted in the thin film 3, and an amorphous silicon region 4 is formed. Solid phase 
growing is performed by heat treatment, and the region 4 is converted into the single 
crystal silicon thin film 3 characterized by good quality and low defect density. The film 
undergoes gas etching using H 2 and HCI. Then a single crystal silicon thin film 5 having a 
required thickness is formed by a vapor phase growing method. Thus the signal crystal 
silicon thin film characterized by no Al autodoping, good crystal property, low defect 
density (~ 10 defects/cm 2 ) and good surface morphology can be obtained, 
and the semiconductor substrate without thermoplastic deformation is obtained. 
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